Introduction

21
Owing to its high Curie temperature, biocompatibility, high dielectric and piezoelectricproperties, (K,Na)NbO 3 (KNN) is a promising materials for replacing lead-based piezoelectric 23 compounds. As shown by Saito et al. [1] , preferential orientation of the KNN crystallites is a key 24 microstructural parameter for performance optimization. Highly (001) [3] . However, these substrates cannot be bent, while 27 applications of piezoelectric films in e.g. energy harvesters, would benefit from the use of a 28 flexible substrate. Flexibility can be achieved by using organic substrates [4] Developments in the processing of high-temperature superconducting tapes have shown that 37 cube-textured Ni-based alloys can be used as templates for growing preferentially oriented 38 ceramic thin films [7] . The present work was undertaken as a proof-of-concept study to 39 demonstrate that this approach can also be applied to the manufacture of textured KNN films 40 directly on flexible, electrically conductive substrates. 41
Experimental
42
The cube textured metal substrates were purchased from Evico GmbH. They consist of fully 43 recrystallized Ni -5% W alloy tapes (Ni5W) with 70 μm thickness, 1 cm width, grain size 20-50 44 μm. The substrates used in the present work were cut from a 10 m long tape to form 1x1 cm 2 45 square-shaped pieces. The coating solution was prepared by dissolving Nb-ethoxide into 46 propionic acid, followed by the addition of dried Na 2 CO 3 and K 2 CO 3 in stoichiometric amounts 47 corresponding to a K 0.5 Na 0.5 NbO 3 composition with a cation concentration of 0.28 M. Spin 48 coating was performed with 5000 rpm during 1 min. After drying at 100°C for 15 min, the films The mechanical properties of nickel-based textured metals substrates are usually evaluated in 64 terms of resistance to axial stress. For energy harvesting applications involving vibrations in a 65 direction perpendicular to the plane of the substrate, information about the critical bending radius 66 at the limit between elastic and plastic deformation would be more relevant. Such data being not 67 available, we evaluated the elastic limit of the substrates by bending 10 cm long tapes around 68 cylinders with progressively smaller diameter. The critical bending radius was determined as the 69 mean value of the radius of the smallest cylinder allowing the tape to recover its original shape 70 and that of the largest, which resulted a non-elastic behaviour (i.e. the tape could not recover its 71 original shape after release of the deformation). The results of several measurements showed that 72 the critical bending radius was equal to 2.2±0.2 cm for the tapes used in the present 73 investigations. 74 phases and the reducing atmosphere used for the heat treatment are expected to induce leakage 111 current [10] . Improvements can be expected from the use of K and/or Na excess in the starting 112 solution [10] , reduction of the sintering temperature by e.g. deposition of a V 2 O 5 seed layer [11] , 113 
Results and discussion
